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(54) Construction of root portion of front side member 



(57) In a disclosed construction of a root portion of 
a front side member, the front side member is extended 
to a fonvard-and-backward direction of a vehicle body. 
At the root portion of the front side member, the front 
side member is joined to a lower surface of a floor panel. 
The floor panel to which the front side member is joined 
is jointed to a first dash panel. A first bent portion is pro- 
vided to the front side member so that the front side 
member is bent to the downward direction of the vehicle 
body, a slanted portion is provided to the front side 



member so that the front side member is slanted from 
the first bent portion towards the lower surface of the 
floor panel, and a second bent portion is provided to the 
front side member so that the front side member is bent 
from the slanted portion towards the lower surface of 
the floor panel. Further, a gap is left between the first 
bent portion and the first dash panel, and a second 
dash panel is provided by utilizing this gap. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present Invention relates to a construction 
of a root portion of a front side member, more specifi- 
cally relates to a construction of a root portion of a front 
side member extended in a foiwaid-and-backward 
direction (longitudinal direction) of a vehicle body. 
[0002] Conventionally, such a construction of a root 
portion of a front side member in a vehicle has been dis- 
closed in Japanese Patent Application Laid-open No 7- 
1 651 18 (1 995), or is shown in FIG. 1 . 
[0003] In FIG. 1, a from side member 1, which 
extended in a fonraro-and-backward direction of a vehi- 
cle body, is joined to a dash panel 2 at a root portion R 
of the front side member 1 by spot-welding at front sur- 
face of the dash panel 2 and is extended beneath a floor 
panel 4, so the front side member 1 is bent downward at 
a first bent portion 1a on a forward side of the dash 
panel 2, and it is bent so as to be parallel with the floor 
panel 4 at a second bent portion 1b whose height is 
approximately same as that of the floor panel 4, and it is 
joined to a lower surface of the floor panel 4. 
[0004] In the conventional construction, for example 
when an input is applied to the front side member 1 
along the direction from the front side to the rear side of 
the vehicle body at the time of a head-on collision, the 
front side member 1 has a tendency to be broken easily 
at a bent portion off-set in an up-anddown direction 
viewed from the front namely, at the second bent por- 
tion 1b. When the front side member 1 is broken at the 
second bent portion 1b, the first bent portion 1a of the 
front side member 1 is turned around the second bent 
portion 1b toward the dash panel 2, a joint portion 1c 
which is joined to the dash panel 2 and is a part of the 
front side member 1 is also turned, and thus the dash 
panel 2 might be deformed. In order to avoid this defor- 
mation, the second bent portion ibis stiffened so as not 
to be broken, or the dash panel 2 is stiffened so as not 
to be deformed. 

[0005] However, to stiffen the front side member 1 or 
the dash panel 2 possibly causes an increase in weight 
and moreover a crushable zone which is effectively 
crushed at the time of a collision is possibly decreased 
so there arises a problem such that absorption amount 
of impact energy cannot be increased. 



SUMMARY OF THE INVENTION 

[0006] It therefore is an object of the present invention 
to provide a construction of a root portion of a front side 
member in which absorption amount of impact energy 
given at the time of a head-on collision, etc. is increased 
and a stress generated by input applied at the time of a 
head-on collision, etc. is dispersively distributed, so that 
unnecessary deformation of a dash panel, etc. of a vehi- 
cle body is lowered efficiently. 



[0007] Namely, in the construction of the root portion 
of the front side member of the present invention, the 
front side member is substantially extended in a for- 
ward-and-backward direction (longitudinal direction) of 
s the vehicle body. Moreover, in the root portion of the 
front side member, the front side member is substan- 
tially joined to a lower surface of a floor panel having a 
panel surface formed in a right-and-left direction (lateral 
direction) and the foiward-and-backwarct direction of the 
io vehicle body. Here, the floor panel to which the front 
side member is joined is jointed to a first dash panel 
having a panel surface substantially formed in the right- 
and-left direction and a up-and-down direction (vertical 
direction) of the vehicle body. 

« [0008] The construction of the root portion of the front 
side member having the above arrangement according 
to the present invention is provided with a first bent por- 
tion which is provided to the front side member so that 
the front side member is bent in a downwaid direction of 
so the vehicle body, a slanted portion which is provided to 

the front side member so that the front side member is 
slanted from the first bent portion towards the lower sur- 
face of the floor panel, and a second bent portion which 
is provided to the front side member so that the front 
25 side member is bent from the slanted portion towards 
the lower surface of the floor panel. 
[0009] Further, in the construction of the root portion 
of the front side member having the above arrangement 
according to the present invention, a gap is left between 

so the first bent portion and the first dash panel, and a sec- 
ond dash panel is provided by utilizing the gap. 
1001 0] Here, in the case where an input directing from 
tne front side to the rear side of the vehicle body is 

applied to the front side member at the time of a head- 
35 on collision, for example, the force is transmitted from 
the front side member via the second dash panel to the 
first dash panel. 

[001 1] Namely, according to this arrangement, in the 
case where the front side member is broken at the sec- 
40 ond bent portion at the time of a head-on collision for 
example, and the first bent portion of the front side 
member is turned around the second bent portion 
towards the first dash panel, a stress generated in the 
front side member is not transmitted directly to the first 
45 d *sh panel butfirst to the second dash panel. 

[001 2] Accoidingly. the second dash panel to which 
the stress was transmitted is crushed efficiently, and 
absorbs received impact energy efficiently. 
[0013] Furthermore, since an area where the first 
so dash panel contacts with the second dash panel can be 
acquired sufficiently, even if the stress transmitted to the 
second dash panel is transmitted to the first dash pane) 
the stress is efficiently distributed in dispersive and 
transmitted to the second dash panel. 
ss [0014] Therelbre.theimpactenergyappliedtothefirst 
dash panel is reduced efficiently, and the stress gener- 
ated in the first dash panel is weak, so a deformation of 
the first dash panel is reduced efficiently. 
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[001 5] Furthermore, a portion where the root portion., 
of the front side member is jointed to the second dash 
panel is in a more forward position of the vehicle body 
than a conventional portion where it is jointed to the first 
dash panel. Namely, the portion where the root portion 
of the front side member is jointed to the second dash 
panel is in a position closer to an engine, suspension, 
etc. which apply a load to the vehicle body, so rigidity of 
a supporting portion on the side of the vehicle body 
such as the engine or the suspension is also improved 
efficiently. 

[001 6] More specifically, it is a suitable arrangement 
that the second dash panel has an offset surface which 
is substantially extended from the first bent portion of 
the front side member to the upward direction of the 
vehicle body, and a coupling surface which is substan- 
tially extended straight from an upper end portion of the 
offset surface towards the first dash panel and is joined 
to the f irst dash panel. 

[001 7] According to this arrangement, as for the input 
directing from the front side to the rear side of the vehi- 
cle body applied to the front side member, its transmit- 
ting direction is deviated efficiently on the offset surface 
of the second dash panel. 

[0018] Namely the stress transmitted to the second 
dash panel is dispersed efficiently, so even if the stress 
is transmitted to the first dash panel, the stress dis- 
persed efficiently is transmitted to the first dash panel. 
[0019] Therefore, since the stress generated in the 
first dash panel is weak, a deformation of the first dash 
panel is reduced efficiently. 

[0020] In addition, more specifically, it is a suitable 
arrangement that the front side member is provided to 
each of the right and left sides of the vehicle body, and 
the second dash panel connects the front side members 
provided to the right and left sides of the vehicle body. 
[0021] According to this arrangement even in the 
case of an offset collision, for example, the input applied 
to one front side member is transmitted to the other front 
side member so as to be dispersed, so a deformation of 
the first dash panel is reduced efficiently. 
[0022] Further, since the front side members provided 
to the right and left sides of the vehicle body are con- 
nected with each other by the second dash panel, rigid- 
ity of the vehicle body around an engine room is also 
improved. 

[0023] Here, it is preferable that the second dash 
panel connects the front side members provided to the 
right and left sides of the vehicle body at the first bent 
portions thereof because the input applied to one front 
side member is transmitted to the other front side mem- 
ber securely and efficiently so as to be dispersed. 
[0024] In addition, more specifically, it is preferable 
that the second dash panel as well as the first dash 
panel forms a closed cross section because the 
strength between the front side members and the first 
- dash panel is further improved. 
[0025] Here, it is preferable that the closed cross sec- 



tion is substantially extended to the right-and-left direc- 
tion of the vehicle body because the strength between 
the front side members and the first dash panel is fur- 
ther improved. 

5 [0026] In addition, it is preferable that the front side 
member is provided to each of the right and left sides of 
the vehicle body, and the closed cross section is 
extended between the first bent portions positioned 
respectively to the front side members provided to the 

10 right and left sides of the vehicle body because the 
strength between the front side members and the first 
dash panel is further improved, and even in the case of 
an offset collision, for example, the input applied to one 
front side member is transmitted also to the other front 

is side member so as to be dispersed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0027] 

20 

FIG. 1 is a sectional view showing a conventional 
construction of a root portion of a front side mem- 
ber. 

FIG. 2 is a perspective view viewed from a back- 
25 ward side of a vehicle body in a construction of a 
root portion of a front side member according to an 
embodiment of the present invention. 
FIG. 3 is a plan view viewed from an upper side of 
the vehicle body in the construction of the root por- 
30 tion of the front side member according to the 
embodiment 

FIG. 4 is a sectional view taken along line 4-4 in 
FIG. 2. 

FIG. 5 is a sectional view taken along line 5-5 in 
35 FIG. 2. 

FIG. 6 is a drawing corresponding to FIG. 5 which 
complies with a head-on collision. 

DETAILED DESCRIPTION OF THE PREFERRED 
40 EMBODIMENT 

[0028] The following will describe in detail embodi- 
ment of the present invention on reference to FIGs. 2 
through 6. Here, in the drawing, FR is a forward side of 

45 a vehicle body, UP is an upper side of the vehicle body, 
Lis a left side of the vehicle body and R is a right side of 
the vehicle body. In FIG. 2, a dash panel and a floor 
panel are represented by a hypothetical line. 
[0029] Front side members 10 which are extended in 

so a forward -and-backward direction of the vehicle body 
are respectively provided to right and left portions of the 
vehicle body. The respective front side members 10 are 
extended approximately horizontally and in the forward- 
and-backward direction (longitudinal direction) at more 

55 forward portions than a dash lower panel (first dash 
panel) 12 which divides an engine room E and a vehicle 
compartment C. The front side members 10 detour the 
vehicle compartment C so as to be lowered at the root 
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portions R of the front side members 10, namely, in the 
vicinities of the dash lower panel 12, and the front side 
members 10 are joined by spot welding to a lower sur- 
face of a floor panel 14 which is jointed to a lower back- 
ward end of the dash lower panel 12 by spot welding. 
[0030] More specifically, at the root portions R of the 
front side members 10, the front side members 10 
respectively have bent portions 10a (first bent portions) 
which are bent downward, slanted portions 10b which 
are slanted from the bent portions 10a towards the 
lower surface of the floor panel 14, and second bent 
portions 1 0c which are bent horizontally so as to be par- 
allel with the floor panel 14. Gaps are left in positions 
which are more backward than the bent portions 10a 
and more forward than the dash lower panel 12 
between the bent portions 10a and the dash lower panel 
12. and a second dash lower panel (second dash panel) 
16. which is not the dash lower panel 12 and is another 
one, is placed therebetween. 
[0031] The second dash lower panel 16 is constructed 
by an offset panel 18 having an offset surface 18a 
extended upward from the bent portions 1 0a, and a cou- 
pling panel 20 having a coupling surface 20a which is 
joined to an upper end flange I8d of the offset panel 18 
by spot welding and is extended straight towards the 
dash lower panel 12. A backward end flange 20b of the 
coupling panel 20 is joined to the dash lower panel 12 
by spot welding. Moreover, the offset panel 18 has also 
slanted surfaces 18b which are extended downward 
gradually as they go backward, and upper portion turn- 
up flanges of the slanted portions 10b of the front side 
members 10 are jointed to the slanted surfaces 18b by 
spot welding. Further, lower ends 18c of the slanted sur- 
faces 18b are joined to the lower surface of the dash 
lower panel 1 2 by spot welding. 
[0032] in the second dash lower panel 1 6 of the above 
arrangement, the offset panel 1 8 connects the bent por- 
tions 10a of the right and left front side members 10 so 
that they are integral with each other, and their both side 
ends 18e are joined to the dash lower panel 12 by spot 
welding in a position which is more outer than the front 
side members 10 in a vehide-widthwise direction (lat- 
eral direction). In the same manner, the coupling panel 
20 is spread in the vehide-widthwise direction so as to 
exceed the right and left front side members 10 and 
thus it is also composed integrally. The offset panel 18 
and the coupling panel 20 as well as the dash lower 
panel 12 compose a closed cross section 22 extended 
in the vehide-widthwise direction across the bent por- 
tions 10a of the right and left front side members 10 
Particularly, in the vicinity of tiie center of the vehicle- 
widthwise direction between the bent portions 10a of 
the right and left front side members 10. the offset panel 
18 is close to the dash lower panel 12 so as to compose 
the rectangular closed cross section 22 (see FIG. 4). 
[0033] In the construction of the root portion of the 
front side member having the above arrangement 
according to the present embodiment, as shown by a 



straight arrow in FIG. 5, when an input is applied, from 
the front side to the rear side, to the front side membere 
1 0 at the time of a collision, similarly to the conventional 
case, the front side members 10 are broken at the bent 
5 portions, namely, the second bent portion 10c. and the 
bent portion 10a is rotated around the second bent por- 
tion 10c towards the dash lower panel 12. However 
stress, which is generated from the front side members 
10 and applied from the front side, is not transmitted 
w directly to the dash lower panel 12, and as shown by an 
arrow directing upward in FIG. 5. the stress is transmit- 
ted first to the second dash lower panel 1 6, so as shown 
m FIG. 6, the second lower panel 16 is crushed, and 
thus impact energy can be absorbed effidentiy. Further 
is an area where the second dash lower panel 16 contacts 
with the dash lower panel 12 is remarkably larger than 
an area where the conventional front side member con- 
tacts with the dash panel, so the stress, which is gener- 
ated by a force transmitted from the second dash lower 
20 panel 16 to the dash lower panel 12, is reduced effi- 
dentiy. Therefore, a deformation of the dash lower panel 
12 can be suppressed as much as possible. Here, a 
thickness of the second dash lower panel 1 6 is selected 
so that the second dash lower panel 16 can be crushed 

2s without deforming the dash lower panel 12atthetimeof 
a collision. 

[0034] Furthermore, since the offset surfaces 18a of 
the offset panel 18 are extended upward from the bent 
portions 10a. as for the input from the front side mem- 
30 bers 10 direding to a direction which is vertical to the 
surface of the dash lower panel 12. its direction is devi- 
ated by the offset surface 18a. and the input is dis- 
persed through the offset panel 18 so as to be 
distributed there by its side ends 18e, lower backwaid 
35 ends 18c, the backward end flange 20b of the coupling 
panel 20, etc., and then transmitted to the dash lower 
panel 12. Therefore, the stress to be transmitted to the 
dash lower panel 12 can be further weakened. 
[0035] Further, the dosed cross section 22 composed 
* of the second dash lower panel 16 and the dash lower 
panel 12 is extended in the vehide-widthwise direction 
between the bent portions 10a of the right and left front 
side members 10 so as to function as a so-called cross 
member. Therefore, the strength of the dash lower 
45 pane< 12 ateo between the front side members 10 can 
be improved. 

[0036] Namely, in the construction of the root portion 
of the front dde member according to the present 
embodiment, the second dash lower panel 16 is 
so crushed without deforming the dash lower panel 12 sub- 
stantially, so a great amount of striking energy at the 
time of a collision can be absorbed. 
[0037] Further, since the second dash lower panel 16 
connects the bent portions 1 0a of the right and left front 
55 side members 10. even if an offset collision occurs 
input from one front side member 10 is transmitted also 
to the other front side member 1 0 so as to be dispersed 
. effidentiy. 
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[0038] Moreover, since the closed cross seGtion 22 
which is extended in the vehicle-widthwise direction 
connects the right and left front side members 10, rigid- 
ity of the vehicle body can be further improved. 
[0039] Furthermore, points at which the root portions 
R of the front side members 1 0 are jointed to the second 
dash lower panel 16 is in positions which are more for- 
ward than the conventional points at which the root por- 
tions are jointed to the dash lower panel, and thus the 
front side members are close to a strut tower 24, so the 
rigidity of the vehicle body against input from a suspen- 
sion and engine can be improved also in a normal state. 
[0040] Here, in the present embodiment, the second 
dash lower panel 16 connects the bent portions 10a of 
the right and left front side members 10, but instead of 
this construction, the second dash lower panel 16 can 
be provided separately to the root portions R of the front 
side members 10 according to assumed input in the for- 
ward-and -backward direction from the front side mem- 
bers 10, etc. 

Claims 

1 . A construction of a root portion of a front side mem- 
ber in which said front side member is substantially 
extended in a forward-and-backward direction of a 
vehicle body and is joined to a lower surface of a 
floor panel having a panel surface substantially 
formed in a right-and-left direction and said for- 
ward-and-backward direction of said vehicle body, 
and said floor panel is jointed to a first dash panel 
having a panel surface formed substantially in said 
right-and-left direction and an up-and-down direc- 
tion of said vehicle body, comprising: 

a first bent portion which is provided to said 
front side member so that said front side mem- 
ber is bent in a downward direction of said vehi- 
cle body, a gap being left between said first 
bent portion and said first dash panel; 
a slanted portion which is provided to said front 
side member so that said front side member is 
slanted from said first bent portion towards said 
lower surface of said floor panel; 
a second bent portion which is provided to said 
front side member so that said front side mem- 
ber is bent from said slanted portion towards 
said lower surface of said floor panel; and 
a second dash panel which is provided by uti- 
lizing said gap between said first bent portion 
and said dash panel, 

wherein a force directing from a front side to a 
rear side of said vehicle body which is applied 
to said front side member is transmitted from 
said front side member via said second dash 
panel to said first dash panel. 

2. A construction of a root portion of a front side mem- 



ber according to claim 1 ; wherein said second dash 
panel has an offset surface which is substantially 
extended from said first bent portion of said front 
side member to said upward direction of said vehi- 
5 cle body, and a coupling surface which is substan- 
tially extended straight from an upper end portion of 
said offset surface towards said first dash panel and 
is joined to said first dash panel. 

10 3. A construction of a root portion of a front side mem- 
ber according to claim 1 , wherein said front side 
member is provided on a right side of said vehicle 
body and a left side of said vehicle body so that a 
right front side member is provided on said right 

is side of said vehicle body and a left front side mem- 
ber is provided on said left side of said vehicle body, 
and said second dash panel connects said right 
front side member and said left front side member. 

20 4. A construction of a root portion of a front side mem- 
ber according to claim 3, wherein said second dash 
panel connects said right front side member and 
said left front side member between said first bent 
portion which is provided to said right front side 

25 member and said first bent portion which is pro- 
vided to said left front side member. 

5. A construction of a root portion of a front side mem- 
ber according to claim 1 , wherein said second dash 

30 panel forms a closed cross section in cooperation 
with said first dash panel. 

6. A construction of a root portion of a front side mem- 
ber according to claim 5, wherein said closed cross 

35 section is substantially extended to said right-and- 
left direction of said vehicle body. 

7. A construction of a root portion of a front side mem- 
ber according to claim 5, wherein said front side 

40 member is provided on a right side of said vehicle 
body and a left side of said vehicle body so that a 
right front side member is provided on said right 
side of said vehicle body and said left front side 
member is provided on said left side of said vehicle 

45 body, and said closed cross section is extended 
between said first bent portion which is provided to 
said right front side member and said first bent por- 
tion which is provided to said left front side member. 

50 
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(54) Construction of root portion of front side member 



(57) In a disclosed construction of a root portion of 
a front side member, the front side member is extended 
to a forward-and-backward direction of a vehicle body. 
At the root portion of the front side member, the front 
side member is joined to a lower surface of a floor panel. 
The floor panel to which the front side member is joined 
is jointed to a first dash panel. A first bent portion is pro- 
vided to the front side member so that the front side 
member is bent to the downward direction of the vehicle 
body, a slanted portion is provided to the front side 



member so that the front side member is slanted from 
the first bent portion towards the lower surface of the 
floor panel, and a second bent portion is provided to the 
front side member so that the front side member is bent 
from the slanted portion towards the lower surface of 
the floor panel. Further, a gap is left between the first 
bent portion and the first dash panel, and a second 
dash panel is provided by utilizing this gap. 
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